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HETEROCILOEON 

Heterocloeon curiosum McD. (1923) 


The reduced median caudal filament of the nymph and the presence of a 
'metathoracic wing in the adult would place this species in the Acentrella subdivis- 
ion of the genus Baetis. ‘This nymph is one of the commonest in the streams in- 
vestigated but is confined to the lower, warmer reaches. 
‘Nymph Pl. 12., figs. 23, 23a, 23b. 
‘Length :—5-3-6-.0 mm. 
Head :—pale with brown stripes between eyes, clypeus and area below eyes pale; 
antenna pale, rather long, extending back beyond posterior extremity of thorax. 
Thorax :—contrasting light and brown areas; a brown triangular median area 
seated on anterior border of mesonotum, two brown submedian strokes on scutel- 
lum, a brown area near each antero-lateral corner; wing-pads pale; in female in- 
‘dividuals, particularly, the thorax may be more uniformly brown; legs pale with 
‘dark longitudinal stroke in basal half of femur extended laterally at distal end; tip 
of femur, tibia and tarsus brownish; tarsal claws brown and pectinate. 
| Abdomen :—segments 4, 5, 9, and 10 largely pale, others darker though in many 
“specimens the dorsum is more obscurely pigmented lacking such contrast on the 
‘segments; on the anterior three segments there is a median dark spot about the 
middle of each; on the following segments is a pair of dark dots, one on each 
‘side of the middle line and in the darker segments the area immediately behind 
each dark dot is somewhat paler; a pale irregular area along the lateral border 
becoming more extensive on the anterior segments; lateral caudal filaments long 
pand unbanded, median filament very short projecting less than the width of the 
base of a lateral filament; gills sometimes with prominent branching tracheae and 
‘usually with an extensive grey granular area in the middle. 


Female nymphs with dorsum of abdomen obscurely marked brown and 
‘usually with two faint submedian darker lines and a median brown patch in seg- 
ments 2 and 3. 


Credit river, Erindale, Ont., 15-VI-1934—15-X-1934. F. P. I. 
Ottawa river, Ottawa, Ont., 1-VII-1935—15-IX-1935- F. P. I. 
PSEUDOCLOEON 
McDunnough (1932 a) has given a key which covers the species described 
sand figured below. 
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Pseudocloeon parvulum McD. (1932 a) 
The nymph described here agrees with McDunnough’s description of the 
nymph of this species. 
Nymph Pl. 11., figs. 19, 19a, T9gb. 
Length :—3.2 mm. 


Head :—an interrupted brown submedian line over vertex and frons, remainder 
mostly pale ; antennae relatively long extending back to tip of wing pads. 
Thorax :—dorsum mostly brownish with restricted pale areas; wing-pads with 
longitudinal veins traced in brown; legs pale, banded with dark, a band basally 
on femur, another, sometimes broken, about the middle and an incomplete band 
distally ; tibia with dark band distally and tarsus with dark band proximally ; tar- 
sal claws pectinate. 
Abdomen :—very strikingly marked dorsum as shown in fig: 19: In a typical seg- 
ment there is a row of pale areas across the anterior border of the segment, one 
median and a pair of submedian on each side; the lateral region of the segment 
is pale; a row of submedian dark dots down the middle of the dorsum in front 
of which in segments 8 and 9 are dark strokes converging anteriorly ; venter with 
paramedial row of indistinct dark dots about the middle of each segment and in 
front of each dot a dark stroke converging towards the anterior border; tracheae 
distinct laterally ; the caudal filaments are rather unique as far as | know in this 
genus in being alternately light and dark banded; the median filament is short be- 
ing considerably less in length than the width of one of the lateral filaments 
at the base; the gills also are distinctive having distally an irregular pigmented 
area. Nymphs readily distinguished from females of P. dubium and P. virile by 
the maculate gills, and the alternately light and dark banded caudal filaments. 
Peche river, Wakefield, P. Q., 5-VI-1935. F. P. I. 

Pseudocloeon cingulatum McDunnough (1934¢ ) 
Nymph P\. 11., fig. 18, 18a, 18b. 
Length :—4.6 mm. 
Head :—pale with pair of faint paramedial brown lines; antennae short reaching 
back little beyond bases of wing pads and somewhat darkened apically. 
Thorax :—brown marks on pale background ; pronotum with two submedial brown 
areas near anterior border and a brown area in each antero-lateral and postero- 
lateral angle; mesonotum with pair of brownish submedian triangular areas in 
anterior part, these triangles seated on anterior border with acute apex posterior; 
more extensive brown areas laterally; wing pads pale; legs pale with prominent 
brown band on coxa and a longitudinal brown stroke in basal half of femur ; tarsal 
claws pectinate. 
Abdomen :—rather obscurely marked dorsum somewhat darker on segments 5-7; 
a submedian row of dark dots forming a double line along the dorsum and the 
pigmentation less dense immediately around the dark spots; pale areas antero-lat- 
erally in the segments and frequently a much more extensive pale lateral area in 
segment 4; segments 8-10 largely pale; venter with faint ganglionic dots and 
dashes in double row; lateral caudal filaments pale with indistinct dark band about 
halfway out; the medially directed setae in this vicinity on the filament are black 
and give the appearance of an obscure dark band, much less conspicuous howevet 
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than the dark band in other species, e.g. P- dubium; the gills are present on seg- 
ments 1-7 and have prominent tracheae. 

Peche river, Wakefield, P. Q., 1to-VI1I-1935—15-1X-1935- F. P. L 

Pseudocloeon punctiventris McD. (1923) 

These nymphs were reared through to the adult stage. They were found 
on aquatic vegetation in moderate current. 
Nymph Pl. 11., figs. 16, 16a, 16b. 
Length :—5.7-4.6 mm. <A pale nymph which in life is bright chlorophyll green. 
Head :—head and mouth parts pale and of typical Pseudocloeon form; antennae 
pale, reaching back to about middle of mesothorax. 
Thorax :—in general pale with some light greenish dorsal maculation; legs pale 
and immaculate ; tarsal claws pectinate at base. 
Abdomen :—dorsal maculation of pale marks on a light greenish background ; an 
indistinct pale median band and pale lateral flanges; a pair of slightly darkened 
dots in the middle of each segment forming submedian rows and in front of 
these darkened indistinct dashes converging on the anterior border; ventrally a 
median row of small jet black dots the latter situated about the middle of the 
segment in the anterior of segments (sometimes these present in only two or 
three anterior segments and entirely absent in occasional individuals); these 
dots persist in the adult; lateral caudal filaments with a dark bar about halfway 
out; median filament relatively long for a Pseudocloeon measuring in length 
about twice the width of a lateral filament at the base and composed of several 
segments ; gills relatively clear without conspicuous tracheae; these may be some- 
what more prominent in fresh material. 

Mad river, Singhampton, Ont., 6-[X-1930. F. P. I. 

Pseudoclocon dubium Walsh 


This species shows considerable sexual dimorphism in the nymphal stage. 
the males having contrasting pale and dark maculation and the females being 
more obscurely marked. The female described below was from the Ottawa 
tiver; the male from the Credit river. No very significant difference could be 
found between the two species in these localities either in males or females. 
The adults taken at the Credit river were, however, slightly smaller than those 
of the Ottawa river and the males were somewhat smoky white on the anterior 
abdominal segments rather than having the clear white of the Ottawa river 
specimens. 

Nymph, male P|. 11., figs. 15, 15a, 15b. 

Length :—3.2 mm. 

Head and mouth parts :—pale. 

Thorax :—pronotum pale in medial area, laterally scattered brown markings on 
pale background ; mesonotum mostly brown with small irregular paler areas; wing 
pads pale; legs pale, slight darkening at end of tibia and tarsus; claws pectinate. 
Abdomen :—very strikingly marked, segments 3 and 4 and 8-10 being pale with 
the exception of submedial dark dots in the middle of the segments, segments 1 
and 2 with more extensive dark areas and segments 5-7 dark with pale antero- 
lateral corners and flanges; venter of segments 5-7 with median and lateral dark 
patches; caudal filaments pale with a conspicuous dark band half way out, the 
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median filament relatively long, being about as leng as the width of a lateral 
filament at the base; gills on segments 1-7 without distinct tracheae. The Ottawa 
river males differed somewhat in minor points. ‘They were slightly larger (4.1 
mm.); thorax more uniformly brown and on abdominal segments 8 and 9 
four instead of two submedian dots ; gills with faint tracheae. 

Nymph, female Pl. 11., figs. 14, 14a, 14b. 

Length :—4.2 mm. 

Head :—vertex with submedial series of brown marks forming an irregularly 
convoluted line. 

Thorax :—brownisn with scattered obscure paler areas. 

Abdomen :—not as strikingly marked as in the male; mostly dark with small pale 
areas along the anterior borders of the segments forming a median row and 
similar pale areas at the posterior borders of the segments forming a submedian 
row ; lateral pale areas on the flanges and a submedian row of dark dots on the 
dorsum; venter uniformly pale except for dark tracheae laterally; caudal fila- 
ments as in the male; gills with fairly distinct tracheae. 

Ottawa river, Ottawa, Ont., 15-VI to 30-VII-1935. 

Credit river, Erindale, Ont., 3-VI to 15-X-1934- 

It is quite possible that two species are involved in this description, the 
larger species of the Ottawa river with more prominent tracheae in the gills 
being the true dubium and the smaller species of the Credit river being a new 
species of the dubiuim group. If this later proves to be the case the female figur- 
ed with the description is the female of dubium and the male nymph would 
refer to the new species. 

Pseudocloeon virile McD. (1923) 

This species, larger than P. dubium, emerges earlier in the season. There 
is considerable similarity in the nymphs of both and virile also exhibits sexual 
dimorphism. 

Nymph, male Pl. 11., fig. 17. 

Length :—4.6 mm. 

Head :—pale with two pairs of paramedial irregular brown stripes over vertex 
and trons. 

Thorax :—notum mostly pale with small dark brown spots, dots and dashes; veins 
on wing pads traced with brown; femora with two incomplete dark bars, one to- 
wards the base and one nearer the apex; tarsal claws with long pectinations. 
Abdomen :—segments 1, 2, 6, and 7 mostly dark above, others mostly pale; row 
of submedian dark spots about the middle of each dorsum; venter of cach seg- 
ment with four indistinct small submedian dots, (anterior pair sometimes obsoles- 
cent) and venters of 5-7 suffused with grey; lateral caudal filaments pale with 
adark band less than halfway out and a dark tip, median filament about as long 
as the width of a lateral filament at the base; gills on segments 1-7, without 
conspicuous tracheae. 

Nymph, female :—much like the female nymph of P. dubium though larger; the 
dorsum of the abdomen with a row of median pale areas at the anterior border of 
the segments and a submedian row of pale areas at the posterior border of the 
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segments, and further laterally another row of pale areas; these pale areas more 
extensive than in P. dubium. 

Ottawa river, Ottawa, Ont-, 1-V1-1935. F. P. I. 

Pseudocloeon carolina Banks 

The author described the nymph of this species (1930). Since that time 
more material from other localities has been examined and it has been found 
that there is great variation in general colouration. Individuals in some local- 
ities are extremely dark but resemble in other features the one described at that 
time. 

CLOEON 

The nymphs of several species of this genus have been described includ- 
ing C. ingens McD. by McDunnough (1930, 1932), and C. mendax by Ide (1930). 
Clemens (1915), it would seem, has described the nymph of C. rubropicta under 
the name C. dubium (McDunnough 1930). 

Cloeon triangulifera McD. (1931) 

This species was found in weedy stretches of streams both in western 
Ontario and in the province of Quebec in the vicinity of Ottawa. Females only 
were taken and these appeared on the wing early in the season. ‘The western 
Ontario individuals were somewhat darker and larger than typical ‘riangulifera 
of the Ottawa region and showed a definite brown band on the fore-femur which 
is present in friangulifera though somewhat indistinct. Dr. MecDunnough, to 
whom I submitted my specimens, considers them to be C. triangulifera. ‘Traver 
(1932) has described a new species of this group and has erected a new genus 
Neocloeon to include it. The nymph of Neoclocon alamance ‘Trav. is very 
similar to the nymph of C. triangulifera described below and it would seem that 
the species, although perhaps not identical, are very close to one another. At pres- 
ent I prefer to leave triangulifera in the genus Cloeon, 

Nymph Pl. 12., figs. 21, 21a, 21b 

Length :—6.2 mm. 

Thorax :—legs pale, a dark longitudinal stroke about the middle of the fore- 
femur and an indistinct dark band subapically in other femora. 

Abdomen :—an indistinct and discontinuous median dorsal dark line; situated 
submedially on the anterior border of each segment or very near it a distinct 
rounded dark spot surrounded by a pale area; lateral borders of segments pale 
with a dark quadrate mark before the middle; an indefinite dark area between 
the pale lateral border and the mid-line ; venter pale with a lateral dark area in each 
segment and a pair of submedian dark spots on anterior border of segments 7, 8 


/ 
and g; caudal filaments stout; the laterals spinulose on lateral border; gills simple 


lamellae on all segments with conspicuous tracheae, the branches on most gills 
all directed medially from the main tracheal trunk, in the fourth gills weak later- 
al branches also as shown in figure. 
Mad river, Singhampton, Ont., 31-IV-1930. F. P. 1. 
Clocon simplex McD. (1925 a) 


This beautiful greenish nymph occurs in weedy portions of streams and 
also in lakes. It is frequently found associated with C. rubropicta and C, triang- 
ulifera in streams. 
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Nymph Pl. 12., figs. 20, 20a, 20b. 

Length :—5.7-7.1 mm. A pale greenish nymph with no very dark markings. 
“Head :—pale with slight vermiculate tracings around developing adult eyes; 
antennae long, extending back to end of wing-pads. 

Thorax :—on pronotum two narrow brown lines near the mid-line, the pigment 
more intense in 4 spots; lateral to these a pale band and lateral to these again 
a broad dark band with irregular light areas anteriorly; mesonotum pale with 
faint darker marking in form of submedial stripes convergent posteriorly; long- 
itudinal veins of wing pads traced in brown; legs for most part pale, a subter- 
minal darker band on femur; tarsal claws acutely pointed and pectinate. 

Abdomen :—dorsum uniformly olive green in life with numerous rather restrict- 
ed pale areas or dots; the general arrangement of the latter is a pale area on the 
anterior borders of the segments forming a median row, about the middle of 
each segment a pair of submedial pale dots, anterior to each a pale stroke con- 
verging on the anterior border which may in some segments be restricted to a 
round dot; lateral to these dots and strokes a paramedial pale elongate stroke, al- 
most directly behind the latter but slightly laterad and on the posterior border 
of the segment a similar paramedial stroke; a pale irregular area in, the antero- 
lateral angle of each segment; caudal filaments stout and spinulose on the lateral! 
border and a prominent dark band in the distal third; gills with prominent 
veins; gills double on segments 1-6, simple on 7 (the secondary lobe on gill 6 
very minute and occasionally absent). 

Mad river, Singhampton, Ont., 6-VIII-1930. F. P. I. 

Cloeon minor McD. (1926) 

This smallest of all Cloeon species was collected by Miss R. Martin in the 
Madawaska river in Algonquin Park, Ontario, the locality in which the adult 
types were secured. 

Nymph P\. 12., figs. 22; 22a, 22b, 22c, 22d, 22e. 

Length :—3.2 mm. 

Head :—brownish with elongate median paler area; antennae pale and moderately 
long. 

Thorax :—pronotum pale brown with two submedian dark dots near posterior 
border; laterally and near the anterior border another pair of small dark patches 
and still further to the sides and posteriorly situated a third pair; mesonotum pale 
brown with submedian pair of dark dots near centre; a more extensive pair of 
dark spots on the anterior border laterally. 

Abdomen :—rather obscurely marked; a median row of spots consisting of a 
dark spot situated anteriorly in each segment; submedially a row of dark spots on 
each side nearer anterior border than those of median row; in general a pale area 
immediately in front and another pale area lateral to each median dark spot; 
antero-lateral angles of segments pale and segments 9 and to largely pale; the 
ventral maculation is rather distinctive consisting of two quadrate dark patches 
at either side of the median line, the postero-lateral angle of each produced, and a 
lateral dark patch; gills are simple lamellae with prominent tracheae, the lateral 
and medial borders supported by a strong chitinous rib, the posterior border 
obtusely angulate. 

Madawaska river, Algonquin Park Station, Ont., 31-VI1-1936. R. D. C. Martin. 
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EXPLANATION OF PLATES 

PLATE 8& 
Fig. 1. Baetis vagans; a, gill 4 left side; b, labial pallp. Fig. 2. Baetis rusticans; a, 
gill 4 left side; b, labial palp. Fig. 3. Bactis pluto; a, gill 4 left side; b, labial palp. 
Fig. 4. Baetis brunneicolor; a, gill 4 left side; b, labial pallp. 

PLATE 9 
Fig. 5. Baetis phoebus; a, gill 4 left side; b, labial palp. Fig. 6. Bactis cingslatus; a, 
gill 4 left side; b, flabial palp. Fig. 7. Baetis flavistriaa; a, gill 4 left 
side. Fig. 8. Baetis levitans: a, gill 4 left side; b, labial palp. Fig. 9. Baetis intercal- 
aris; a, gill 4 Neft side; b, labial palp. 

PLATE 10 
Fig. 10. Baetis frondalis; a, gill 4 left side: b, labial palp; c, variation in maculation of 
abdomen. Fig. 11. Baetis hudsonicus; a gill 3 left side: b, labial palp. Fig. 12. Baetis 
fPygmacus; a, gill 4 left side; b, gill 7 left side; c, labial palp. Fig. 13. Bactis macdun- 
noughi; a, gill 4 left side: b, gill 7 left side; c, labial palp. 

PLATE 11 
Fig. 14. Pseudoclocon dubium, femaile; a, gill 4 left side; b, labial palp. Fig. 15. Pseudo- 
clocon dubium, male; a, gill 4 left side; b, labial pallp. Fig. 16. Pseudocloeon punctiventris ; 
a, gill 4 left side; b, labial palp. Fig. 17. Pseuloclocon virile, male. Fig. 18. Pseudocloeon 
cingulatum; a, gill 4 left side; b, labial palp. Fig. 19. Pseudocloecon parvulum; a, gill 4 
left side; b, labial palp. 

PLATE 12 
Fig. 20. Cloeon simplex; a gill 4 right side; b, labial pallp. Fig. 21. Cloeon triangu- 
lifera; a, gill 4 left side; b, labial palp. Fig. 22. Clozon minor; a, marking on venter; b, 
c and d, gills 4 and 7 of left side) and gill 1 of right side; e, labial palp. Fig. 23. 
iHeterocloeon curiosum; a gill 4 left side: b, labial palp. 





SAWFLY BIOLOGIES 
NO. 2, HEMICHROA CROCEA GEOFFROY. 
BY GEO. R. HOPPING, 
Vernon, British Columbia. 

In 1932, severe defoliation of alders (Alnus rubra Bong.) in Stanley Park, 
Vancouver, drew attention to a sawfly, Hemichroa crocea Geoff., which was re- 
sponsible for the damage. More extensive infestations have occurred during the 
past six years on alder in the lower Fraser Valley. In Europe, the species has 
been known for a long time as a defoliator of various species of alder (W. 
Konow, Chalastogastra, 1901-1905). In 1936, R. Glendenning of Agassiz, B. C. 
said in a letter that he had found the larvae causing some injury to cultivated 
filberts. From 1931 to 1933 observations on the life history were made at 
Vancouver, both in the field and in cages placed outside and inside of the labora- 
tory. The writer is indebted to Dr. H. H. Ross of the Illinois State Biological 
Survey for determination of the species, and to Mr. H. B. Leech of the Domin- 











Contribution from the Division of Forest Insects, Dominion Department of Agriculture, 
wa. 
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HEMICHROA CROCEA GEOFF. 


A. Sixth stage larva. B. Antenna. C. Head. D. Labrum-epipharynx. E., Right maxilla. 
F. Left mandible. G. Labium. 


SYMBOLS 
a—antenna, adf—adfrons, c—clypeus, cd—cardo, e—eye, ea—epicranial arm, es—epicran- 
ial stem, f—frons, g—galea, lac—lacinia, lbr—labrum, lig—tigula, Ip—labial palpus, m— 


mandible, mp—maxillary palpus, mtm—mentum, pfr—palpifer, pgr—palpiger, sm—submentum, 
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ion Entomological Branch for assistance with the life history studies. The ter- 
minology used here is the same as in the first paper of this series (Hopping and 
Leech, 1936). 

THE EGG 

The egg is a little over one millimeter long and .34 of a millimeter in 
diameter. It is rounded at one end, bluntly pointed at the other, translucent 
white and slightly curved. 

THE LARVA 
A recently hatched larva is pure white and 1.8 mm. long. 

Second instar :—The larvae are still almost white with a pale yellowish 
tinge. At the first the supra-spiracular stripe is faintly evident in the anterior 
part. Immediately prior to the next moult this stripe becomes plainer and ex- 
tends caudad two-thirds of the length of the body. The subspiracular broken 
dashes also become visible as well as the blotches on the hypopleurites. 

Third instar:—The dark markings are practically complete as described 
in detail for the sixth instar but the pigmentation is not so dense. The general 
colour is yellow with a pale green tinge due to chlorophyl in the gut. 

Fourth and fifth instars:—Markings as in the sixth instar, becoming 
more heavily pigmented with each moult. 

Sixth instar :—Average length 20 mm.; breadth of head capsule 1.73 mm 
Colour :—head capsule black, shining; general body colour amber yellew (Color 
Standards and Nomenclature, Ridgway, 1912) the dark brown markings dis- 
posed as follows:—a longitudinal band commencing behind the first thoracic 
segment and extending to the tenth abdominal segment. ‘This band is about .23 
mm. in width, its ventrad edge is .23 mm. dorsad of the line of spiracles, it has 
very irregular margins and is narrowly interrupted at some of the sutures. At 
a distance of .23 mm. ventrad of the spiracles is a longitudinal band, commenc- 
ing behind the first thoracic segment and extending almost to the ninth abdominal, 
composed of irregular dashes distinctly separated between the abdominal seg- 
ments, each dash composed of several irregular blotches, one on the pre-epipieur- 
ite, one on the post-spiracular area, and another one behind this last. This band 
becomes more continuous on the thoracic segments. A third line of dashes com- 
mences behind the third thoracic segment and extends to the eighth abdominal, 
each dash composed of a blotch on the post-epipleurite and a smaller spot anterior 
to this and slightly ventrad. There is also a small spot in each of the depres- 
sions between the Ist, 2nd, 3rd, and 4th abdominal segments. The legs are scarce- 
ly pigmented except for a few dark shadings on the basal parts of the hind leg. 

The head is semiglobular, sparsely sprinkled with setae. The epicranial 
stem extends from the occipital foramen and meets the epicranial arms at a dis- 
tance of .6 mm. from the fronto-clypeal suture, which is shallowly and evenly 
emarginate. The epicranial arms each have two distinct angles thus ferming a 
rather small, shield-shaped front. There are eight frontal setae, one near each of 
the above angles and a transverse row of six near the fronto-clypeal suture. The 
clypeus has the lateral margins strongly convergent, the distal margin nearly 
straight, it bears two setae near each latero-basal angle. The labrum bears four 





First instar: 








setae, its lateral margins are strongly arcuate and it has a deep median emargina- 
tion distally. The labrum-epipharynx has ten or eleven spines arranged in a deep- 
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ly arcuate line near the margin of each lobe. The mandible has three prominent 
distal teeth and two on the inner face, one of these usually bifid. ‘The maxillary- 
palpus has four segments, three cylindrical, the second the longest, the terminal 
one conical, with rounded tip. From the ventral aspect the sub-galea shows one 
prominent seta; the stipes, two; the palpifer, three; the second segment of the 
maxillary palpus, one; the galea is helmet-like and fits over the outer portion of 
the lacinia. The distal margin of the lacinia bears two groups of prominent, 
blunt-tipped spines, one group of three or four on the outer portion, and a 
group of eleven or twelve on the inner portion. ‘The anterior margin of the sub- 
mentum overlaps the mentum which is roughly semicircular in outline. The 
labial palpi are two segmented, the basal segment cylindrical, tne terminal one 
conical, rounded at the tip. The glossa and paraglossae are represented by three 
lobes, the paraglossae slightly longer than the glossa. ‘The antennae are five- 
segmented. ‘The first two segments are ring-like, the basal one scarcely elevated 
and indicated by a dark line and an oblong pigmented area on the ventral side. 
The third segment is considerably elevated and has almost a complete pigmented 
ring. The fourth is shaped like the frustum of a cone; the fifth is conical, round- 
ed at the tip. 

Metathorax : There are typically four annulets in a thoracic segment, 1 and 
3 broader than 2 which is slightly broader than 4. The first three are setiferous 
and 3 also bears glandubae. ‘There are about six prominent setae on the pre- 
epipleurite and one glanduba. ‘The post-hypopleurite bears three setae. On an- 
nulet 3, in the longitudinal stripe above the pre-epipleurite, are two setae and 
a glanduba arranged in a triangle. 

The metathoracic leg (cephalic aspect) has the tarsus and claw fused but 
somewhat differentiated into quadrate basal piece and the claw itself which is 
simple and strongly curved basally. The tibia is somewhat tapered from base 
to apex and bears eight or ten long setae. ‘The femur is larger distally than 
basally owing to the presence of a large lobe on the underside, it bears only a 
few setae. The trochanter is triangular in outline and bears a row of five or six 
short setae. The coxa is the largest segment of the leg, and the articulation he- 
tween it and the trochanter is broadly membraneous on the dorsal side. 

Abdominal Segment: A typical abdominal segment, as exemplified by the 
third, is composed of five annulets, 2 and 4 the broadest, 1 a little narrower, 
and 3 and 5 narrowest. Setae are borne on 2 and 4 and the latter also bears 
glandubae. The post-spiracular area bears three setae and a glanduba, arranged 
in a quadrangle. The pre-epipleurite and the post-epipleurite each bear about 
three setae and a glanduba. ‘The spiracle is on the second annulet. 

On the ventral side, segments 5, 6, and 7 each have a median papilla which 
is probably glandular, situated just behind the uropods. The epiproct has a sur- 
anal transverse row of eight or nine conical, blunt tubercles. On each side but 
considerably ventrad, the hypoproct has a group of six or seven glandubae. 

COCOON AND PUPA 

The cocoon is formed within a cell made by cementing together particles 
of earth, sand, and bits of twigs. These are also cemented to the brown papery 
cocoon within. ‘The earthern cell is 10 to 12 mm. long by 5 to 7 mm. in diameter, 
rounded at each end, sometimes tapering a little. The cocoon is dark brown, 
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smooth and shining within, thin and rather easily torn. The most conspicuous 
thing about the pupa is that the mesoscutellum is elevated into a prominent 
tubercle. 
ADULTS 

Male: Length of body 5.5 mm.; breadth 2 mm.; antennal length 5 mm.; 
length of forewing 6 mm.; Colour: head and thorax shining black, abdomen with 
base and apex black, mid-section ochraceous, the dorsal surface with darker 
shadings on the margins. Antennae black, mouthparts and legs ochraceous, the 
hind tarsi brown. Wings somewhat smoky except the distal third which is fairly 
clear and irridescent in certain lights; stigma and nervures dark brown. Clypeus 
deeply emarginate with lateral margins strongly convergent ; supra-antennal ndges 
feebly elevated, antennal furrows feebly defined; vertical furrows and ocellar 
furrow well defined; epicranial sutures feebly defined, the entire area enclosed by 
the antennal furrows and the ocellar furrow somewhat elevated; fourth antennal 
segment slightly longer than the third and about equal to the fifth. The puncta- 
tion of the head is fine and of medium density, a little coarser on the paratergite, 
fine again on the scutum and mesoscutellum. Entire body sparsely covered with 
short, pale pubescence. ‘Tarsal claw bidentate, the outer teoth longest. 


Female: Length of body 8 mm.; breadth 3 mm. Length of antenna 5 
mm.; length of forewing 9 mm. Colour: mostly rufous, black on the labrum, 
antennae, pro-episternum, post-epimeron, ventral portion of mes-episterna, the 
katepisterna, coxae, trochanters, and most of each femur. Sheath rather bluntly 


pointed, the dorsal margin nearly straight, the ventral margin feebly acuate, a 
little more strongly rounded toward the point; setae of sheath long, fine, and pale ; 
other characters as in the male, 
SEASONAL DEVELOPMENT 

In the Vancouver district there are two broods of this sawfly per year. 
Adults emerge from the soil from the middle to the latter part of May during 
which time egg laying takes place. The period of incubation is from seven to ten 
days. The larvae become full grown in about twenty days, the first brood larvae 
entering the soil during the middle part of July. Adults emerge and lay eggs 
again during the latter part of July and early August. Hatching of eggs takes 
place during the first half of August. and during the latter part of that month 
this second brood of larvae becomes full grown, entering the soil in September. 
Pupation of this second brood does not take place until the following spring 


All stages are usually present in the field from the latter part of May to the mid- 
dle of August owing to the extended period of egg laying and consequent over- 
lapping of broods. 
OVIPOSITION 

The eggs are inserted in slits made in either side of the mid-rib of the 
leaf on the under surface. As a rule both sides of the rib are utilized. In all 
cases observed the first eggs laid were nearest the tip. ‘The female faces to- 
ward the petiole and moves forward completing the row on one side of the rib 
before returning to the leaf tip to commence the row on the other side. At first 
there is no discoloration of the leaf tissue and the positions of the eggs are 
marked only by slight swellings. Later, the entire tissue above the egg turns 
brown making a conspicuous row of dark oval marks on the mid-rib. As the 
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embryo develops, the slit in the leaf tissue is forced open so that the egg 
becomes visible. Occasionally the leaf tissue surrounding the egg slit becomes 
so hardened that it prevents the emergence of the larva. 
LARVAL DEVELOPMENT 

The larvae are gregarious and the recently emerged ones commence 
feeding by eating holes through the leaf from the underside. Feeding continues 
on one leaf until only the coarser portion of the mid-rib remains after which the 
entire colony moves to nearby leaves. When disturbed, especially by a parasite 
attempting to oviposit, the larvae raise their tails and strike the leaf surface quite 
forcibly with the caudal protuberances. 

Five molts were observed to take place but some may molt for a sixth 
time as indicated by head capsule measurements. The measurements for the 
various instars follow, they represent an average of ten capsules in each stadium. 


BREADTH OF HEAD CAPSULE 


By measurement By computation 
Ist instar 472 mm. 472 mm. 
2nd“ 6144 “ 614 “ 
aa | |C we CO 798 “ 
4th “ 1,074 * 1.037 “ 
Sh “ 1382 “ 1.348 “ 
6th “ 1.734 “ line 
7a “ ams |“ 2.278 


In the case of the supposedly seventh instar only two larvae were found 
having head capsules which approached the computed breadth and these may 
have been abnormally large sixth instar larvae. 

When full grown, some larvae may drop to the ground to enter the soil, 
but the majority crawl down the limbs and trunk. ‘The pupal cases are formed 
several inches beneath the surface of the ground. 

PARTHENOGENESIS 

The males are comparatively rare, only about ten were taken in numerous 
rearings of broods. Parthenogenesis is a common method of reproduction. Sev- 
eral broods reared from virgin females produced only females. One brood pro- 
duced an intersexual individual but this brood was not known to be partheno- 
genetic. 

PARASITES‘*) 

Hymenoptera: 
Diaborus mediatus Cresson (larval parasite). 
Spudaea ovalis Davis (larval parasite). 
Entedonini (An egg parasite which, according to A. B. Gahan, may be a new 

genus and species). 
Diptera: 

Bessa selecta Meigen (larval parasite ). 

The egg parasite is very effective in reducing the numbers of this sawfly. 
One season, in Stanley Park, Vancouver, about 90‘% of the eggs were parasitized. 
Bessa selecta seems to be more common than the other two larval parasites. It 
was reared from Hemichroa crocea by Mr. W. G. Mathers at the Vancouver 





*The Hymenopterous larval parasites were determined by Mr. G. S. Wiaailley, the dipterous 


parasite B. selecta by Dr. O. Peck, of the Systematic Division, Dominion Entomological 
Branch. 
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laboratory. This same Tachinid was recovered from the European larch sawfly 
in the vicinity of Fernie. 





A NEW SEASONAL FORM OF COENONYMPHA AMPELOS 
EDWARDS (LEPID.: SATYRIDAE). 
BY WILLIAM D. FIELD, 
Lawrence, Kansas. 

Several years ago the writer received, for determination, several specimens 
of a species of Coenonympha from Oregon. These specimens turned out to be 
Coenonvmpha ampelos Edwards. They were taken in August. Comparing these 
August specimens with a large series of specimens taken during the latter part 
of May and early June, I found that the two broods of ampelos were different. 
The summer brood was slightly lighter in color and much browner, with very 
little of the dark powdering found on the underside of the secondaries in the 
spring brood. 


Mr. Edwards, unfortunately, does not give us any information in his 
original description of ampelos as to the season in which his specimens were 
taken. In the original description (Trans. Am. Ent. Soc., III, 213, Jan. 1871) 
he says: “Male—Expands 1.3 inch. Upper side bright glossy ochraceous; im- 
maculate; fringes concolored. Under side nearly same shade, paler and chang- 
ing to buff at apex of primaries; on secondaries slightly paler at outer angle and 
elsewhere much powdered with brown atoms: a pale straight ray from costal 
edge of primaries nearly crosses the wing; secondaries have a similar ray, tortuous, 
interrupted in the upper median interspaces not quite reaching abdominal mar- 


gin; both wings immaculate. - Female.—Same size, slightly paler; otherwise 
like male. From 1é¢,19. Oregon, allied to /nornata, Edw.” This description 
fits the summer brood. 


Edwards (Can. Ent., XIX, 41-44, March 1887) gives the life history of 
a Coenonympha which he calls ampelos. On page forty-three of that publication 
he says: “The eggs of Ampelos were sent me by Mr. James Fletcher, then at 
Victoria, V. I.,...” Edwards marked one of the specimens bred from these 
eggs as the type of ampelos. However as pointed out by McDunnough (Cont., 
III, (2), 71 and Can. Ent., LX, 273, Nov. 1928) this designation would not hold. 
Ampelos was described sixteen years before this specimen came into existence. 
McDunnough (of. cit.) considers the type to be an old worn specimen from the 
Geddes’ Collection, No. 451, bearing a label in W. H. Edwards’ handwriting 
“Ampelos 2? Edw. Oregon.” 


“dwards further states that “There seems to be no dimorphism in this 
species. ‘The butterflies which came from chrysalis with me did not differ from 
the parents, and examples sent, in May and in August, were of the one type.” 
This material from Vancouver Island of which Edwards writes is not ampeclos 
but is inornata insulana McDunnough. His remarks therefore apply to insulana. 

Ampelos from Oregon show seasonal dimorphism very clearly. Dr. Mc- 
Dunnough says in a personal note to the present writer; “I have recently seen 
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some specimens of Oregon ampelos and quite agree with you that the spring 
specimens are considerably darker than the summer ones. As far as I can tell 
from an examination of the very poor type, the name should be held to the sum- 
mer brood.” The writer then sent a series of specimens of Oregon ampelos 
from both broods for comparison with the type. In reply Dr. McDunnough 
says: “I have compared your specimens with the presumable female type of 
ampelos now in the Canadian National Collection and have marked one speci- 
men as being pretty close to the type so far as one can tell from the very poor 
condition of this old specimen.” 


The specimen he selected as near to the type 
is a female, labeled, “Ore. 8-25.” 


The new form differs from ampelos in having dark scales scattered in 
the base and along the outer margins of the upper side of the wings. On the 
under side the .new form is much darker, having a large amount of dark powder- 
ing in the apex of the primaries and throughout the secondaries. The light ray 
extending from the costal edge of primaries nearly to the inner margin in typical 
ampelos, is here completely gone in the majority of specimens and only faintly 
indicated in the others. In one female this ray is as distinct as in typical ampelos. 
This ray in the secondaries of the new form is greatly reduced and. does not 
appear below the upper median interspace but is continued toward the inner 
margin in the region of the anal angle. I name this new form EUNOMIA after 
the Greek goddess of spring. 

Holotype— 8 , Wilhoit, Oregon, June 6, 1937, C. W. Herr. 

Allotype—?, Same data. 

Paratypes—No. 1, 8, McMinnville, Oregon, May 16, 1931; No. 2-9 and 
No. 11-20, 6, Wilhoit, Oregon, June 6, 1937, C. W. Herr: No. 10, 2, Oregon, 
May 24; No. 21, ¢, and No. 22, 9, 
23-29, 6, Oregon, May 21-25. 





Portland, Oregon, May 10, 1934: No. 






Holotype, allotype and paratypes numbers 1, 5 13 21-26 
author’s collection. Paratypes, No. 2 and 18-20 in the Canadian National 
Museum. Paratypes, No. 3 and 4 in the Los Angeles Museum. Paratypes, No. 
14-17 and 27-29 in the collection of C. W. Herr, Woodburn, Oregon. 


and in the 













NOTES ON THE GENUS CHASMATONOTUS WITH DESCRIPTIONS 

OF THREE NEW SPECIES (DIPTERA, CHIRONOMIDAE). 

BY J. G. REMPEL, 
Entomological Laboratory of Cornell University, Ithaca, N.Y. 

This North American genus was erected in 1864 by Loew who based his 
description on specimens collected in New Hampshire. The species of this genus 
are readily separated from those of any other chironomid genus by the presence of 
a median longitudinal fissure on the mesonotum. 





The nonplumose male an- 
tennae are also quite characteristic of this group, although this condition ob- 
tains also in the genus Hydrobaenus Fries. 
to which are now added three new species.* 


The genus may be characterized as follows: 


At present five species are known, 










*Thanks are due to Mr. M. S. Phillips for submitting to the writer numerous specimens of 
several species collected on Connecticut Hill near Ithaca, N.Y., and to Dr. Henry Townes 
for permission to describe C. atripes n. sp. from specimens in his collection, 
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Antennae 7-segmented and non-plumose in both sexes; maxillary palpi 
with four visible segments, in mounts a small basal fifth segment can be seen. 
Pronotum deeply divided in the middle. Mesonotum with a deep median longi- 
tudinal fissure; acrostichal hairs absent. Front, middle and hind tibiae with 
one, two and two apical spurs respectively; basal two tarsal segments of middle 
and hind legs provided apically with a pair of spines; pulvilli distinct and pad- 
like ; empodium long and filiform. Wings commonly black with white spots or 
bands ; costa and radius with its two branches, R, and R,,;, provided with prom- 
inent sub-erect hairs (not shown in any of the figures); R.,, obsolete; anal 
angle small; squamae unfringed. Hypopygium unusually prominent and var- 
iously modified. 

The immature stages of all species are unknown. A thorough search for 
the larvae and pupae of the New York species was made in the various habitats 
from which adults were obtained, but without success. 

The species described here as Chasmatonotus atripes n. sp., was identified 
by Johannsen (1905) and Malloch (1915) as Chasmatonotus bimaculatus O.S. 
Both authors figure the wing and the male genitalia. Owing to the fact that 
Osten Sacken’s description is very brief and no illustrations are given, the course 
taken by these two authors was the only one possible without actual study of 
the type. 


Recently the writer, while collecting on Connecicut Hill, ‘Tompkins 
County, N. Y., obtained fifty-nine specimens of a species which superficially 


resembled the above. But a closer examination disclosed a marked difference 
in the genitalia as well as a slight difference in size, in the wing pattern, and in 
the coloration of the legs. In the latter respect it agreed with Osten Sacken’s 
description, in which he states that the first tarsal joints, except at the tip, are 
pale yellowish, a condition not found in the other two New York species. Dr. 
Nathan Banks, curator in the Museum of Comparative Zoology, was kind enough 
to compare the wing of the type and the illustrations given in this paper 
(figs. 3 and 4). His examination discloses that the species collected by the writ- 
er on Connecticut Hill near Ithaca, N.Y. is Osten Sacken’s Chasmatonotus bimac- 
ulatus. The other species is therefore described here as new. 
KEY TO THE SPECIES OF THE GENUS CHASMATONOTUS 
Yellow species; mesonotum yellow with a black dorsal vitta; abdomen 
dark brown; wings grayish hyaline, somewhat smoky in front of R,,. 


hyalinus Coquillett. 


Wings with two prominent white spots 

Wings with one white spot, or fascia or longitudinal vitta . 
Basal white spot narrowing anteriorly; Cu, strongly arcuate; wings black; 
metatarsi mostly yellow bimaculatus Osten Sacken. 
Basal white spot widening anteriorly; Cu, not or only slightly arcuate; 
metatarsi black atripes n. sp. 
Wing with white spot 

Wing with white fascia . 
Wing with white longitudinal vitta t 


be 
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Chasmatonotus univittatis Coquillett: 1.—-wing. C. maculipennis n. sp.: 2.—wing: 10— 
hypopygium. C. bimaculatus Osten Sacken; 3.—wing; 12.—hvpopygium; 12a.—coxite and 
style, immer view. C. atripes n. sp.: 4.—wing; 13.—-hypopygium; 13a—coxite and style, 
inner view. C. unimaculatus Loew; 5.—wing; 8-—-hypopygium. C. Ddicolor n. sp.: 6.— 
wing; 9.—hypopygium. (CC. fascipennis Coquillett: 7.—-wing; 11—hypopygium. 
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6. White spot, square-shaped, in the centre of wing; area in front of radius 
and radial sector yellowish maculipennis n. sp. 


White spot sub-triangular, extending from posterior margin as far as R,,,; 
anterior margin of wing black ..++. unimaculatus Loew. 
Fascia before cubital fork, covering basal two-fifth of wing; a narrow 
vitta extending between media and cubitus from crossband toward apical 
margin Pee Tee Tet en fs 
Fascia beyond cubital fork, changing into yellow in front of R,,,; apicat 
and posterior margin as far as median crossband, narrowly white 

fascipennis Coquillett. 

Chasmatonotus atripes n. sp. 
Figs. 4, 13 & 13a. 

Male: Black. Length 1% mm. 

The head and appendages are black. Basal two segments of maxillary 
palpi are stout, the apical two rather narrow. Scape of antennae yellowish, flag- 
ellum black. Eyes bare and separated dorsally by a wide shining front. 

Pronotum black, deeply divided in the middle, with the apices of the lobes 
faintly yellowish. Mesonotum shining blackish brown. Scutellum and metano- 
tum black, shining. 

The legs are black; the front coxae, all trochanters, the extreme base of 
middle and hind femora, and the basal two-thirds of the front femur, yellow. 
The relative proportions of the front tibia and segments of tarsus are 19, II, 6, 4, 
* & 

The wing (fig. 4) is brownish black, with two white spots, one extending 
from the anal angle to the media and widening anteriorly, one in the cubital fork, 
square-shaped. The halteres are pale yellow with the pedicel somewhat infus- 
cated. 

The abdomen is black with two basal segments yellow. The hypopygium 
(figs. 13 and 13a) is black and unusually prominent. 

Female: Resembles the male. The cerci are yellow and trapezoidal when viewed 
laterally, while in C. bimaculatus O.S., which this species closely resembles, they 
wre rectangular when viewed from the side. 

This species was collected in large numbers by Dr. Henry Townes in a 
small wooded area near Ithaca, N.Y. Dr. Townes kindly presented the writer 
with twenty-five specimens and also supplied the following notes: 

Collected 4 p.m. on cloudy day (May 15, i936) some too feet from small 
woodland stream and marshy ground. Both sexes run about on leaves of bushes, 
seldom fly. 

Holotype, &, Ithaca, N. Y., May 15, 1936 (H. Townes); U. S. Nat. 
Museum. 

Allotype, 9, same data. 

Paratypes, 8 and @, in U. S. National Museum, in Canadian National 
Collection, and in British Museum. 

This species closely resembles C. bimaculetus O.S., but can be easily dis- 
tinguished from it by the characters given in the key. 
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Chasmatonotus bicolor n. sp. 
Figs. 6 & g 
Male: Dark brown. Length 1% mm. 
Head and appendages dark brown. Scape of antennae yellow, flagellum 
brown. 
Mesonotum brown, shining; scutellum black. Postnotum brewn. 
Legs brownish black with exception of trochanters and bases of femora, 
which are yellow. 
Wing (fig. 6) bicolored, the basal two-fifths white, remainder black or 
brown. Halteres yellow. 
Abdomen velvety black, the two basal segments yellow. Hypopygium (fig. 
Q) relatively small, with prominent basal appendage. 
Female unknown. 
Holotype, &, Nashville, Tenn., April 30, (R. H. Adams); U.S. Nat. 
Museum. 
Paratype, §, Connecticut Hill, Tompkins Co., Ithaca, N.Y., June 8, 1937, 
(M. Kk. Phillips) ; in Canadian National collection. 
Chasmatonotus maculipennis n. s). 
Figs. 2 & 10 
Male: Brown, Length 24% mm. 
Head and appendages brown. 
Thorax brown, humeri and pleuri yellowish. 
Coxae black; trochanter and bases of femora yellowish, remainder black. 
Wings (fig. 2) black, with one central white spot; area in front of radius 
and radial sector yellowish. Halteres white. 
Abdomen yellow, with two apical segments and the hypopygium (fig. 10) 
brown. 
Female: Resembles the male. The eighth tergum is conspicuously trilobed 
Holotype, &, allotype, 2, and paratypes, + 4 and 59, in U. S. National 
Museum bear the following label: Seattle, Wash. April 30. 1930. Jap. Maple 
According to Dr. Alan Stone, these specimens were intercepted from 
Japan and are therefore probably Palaearctic. 
Chasmatonctus bimaculatus Osten Sacken. 
Figs. 3, 12 & 12a 
This species was described from specimens collected in’ the Catskill 
Mountains in July, 1874. ‘The species has also been recorded from Quebec. The 
writer collected it in large numbers on June 16, 1937, on Connecticut Hill, alti- 
tude 2000 feet, Tompkins County, N.Y., by sweeping over decaying stumps and 
low vegetation at the edge of a small woodland stream. He has also seen one 
specimen in the U. S. Nat. Museum, collected on Whiteface Mountain, Adiron- 
dacks, N. Y., 3800 feet, by J. M. Aldrich. 
Chasmatonotus unimaculatus Loew. 
Figs. 5 & 8 
Originally described from specimens collected in New Hampshire. The 
writer has specimens from Connecticut Hill (M. E. Phillips and J. G. Rempel), 
and one female from the McLean Natural History Reserve of Cornell Univer- 
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sity, collected by Dr. P. P. Babiy. He has also seen specimens trom Wvod- 
worth Lake, Fulton Co., N. Y. (C. P. Alexander) and from Lake Placid, N. Y. 
and Wilmington, N. Y. (J. M. Aldrich). 
Chasmatonotus univittatus Coquillett 
Fig. 1 

Described from Sitka, Alaska; five female specimens deposited in the 
U. S. National Museum (Cat. No. 5195). The writer has seen one specimen 
presented to Cornell University by the National Museum. He has also examin- 
ed one specimen from Fieldbrook, Calif. (H. S. Barber). The wing is figured. 

Chasmatonotus fascipennis Coquillett 
Figs. 7 & 11 

Described from 35 specimens collected at Kaslo Creek, B.C. Deposited 
in U. S. National Museum, No. 8376. ‘Two specimens, male and female, have 
been given to the Cornell collection by the National Museum. ‘The genitalia 
and wing of the male are figured. 

Chasmatonotus hyalinus Coquillett. 

A yellowish species with grayish hyaline wings. The other characters 
are indicated in the key. One male specimen, type No. 8377, in U. S. National 
Museum. The writer has not seen the species. 

The species of the genus, judging from the locality records, appear tc be 
restricted to the Canadian zone. It is quite likely, therefore, that this genus 
will eventually prove to be well represented in the chironomid fauna of Canada. 
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A CORRECTION. 

BY C. N. AINSLIE 
Referring to my paper on the panurgine bee Holcopasites stevensi Cwfd., 
published in the May issue of the Canadian Entomologist, I have since been in- 
formed by Miss Grace Sandhouse of the National Museum that the species under 
discussion which | had supposed to be H. stevensi is really Holcopasites illinoien- 
sis Robertson. The error is unfortunate and calls for an apology with this correc- 
tion. However, it is very probable that the habits of the two species are not dis- 





similar and the studies of either one may aid in studying the other, when opportun- 
ity offers. 





OBITUARY 
HAROLD BENJAMIN FANTHAM 
With. the passing of Professor H. B. Fantham, M.A. (Cantab), D. Se. 
(Lond), Strathcona Professor of Zoology, McGill University, our Entomo- 
logical Society has lost a staunch friend and supporter. Dr. Fantham died at his 
home in Montreal on October 26th last in his sixty-first year, after a life devoted 
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to scientific research and the teaching of zoology. His contributions to knowledge 
lay mainly in the field of protozoology but he always displayed a wide interest 
in all branches of his subject, as was manifest from the active part he took in 
the transactions of the Montreal Branch of the Society. 

A native of Birmingham, England, Dr. Fantham came to McGill in Jan- 
uary 1933 from South Africa after fifteen years of outstanding service as Pro- 
fessor of Zoology and Comparative Anatomy in the University of the Witwaters- 
rand, Johannesburg. Previous to this he had been engaged in important research- 
es in protozoology. During the period 1910-1915, as Lecturer in Parasitology 
at the Liverpool School of Tropical Medicine, he investigated amoebiasis and Rhod- 
esian sleeping sickness, and in 1913 was invited by the Government of the Anglo- 
Egyptian Sudan to work on spirochaetosis in Khartum. During the Great War 
he served as Protozoologist to His Majesty’s forces in Salonika until he was in- 
vadided in 1917, receiving his appointment in Johannesburg the same year. 

During the course of his career, Dr. Fantham published nearly two hun- 
dred papers, some of them in collaboration with his wife, Dr. Annie Porter, bher- 
self a distinguished scientist. Some of these studies included work on insects, 
as in a notable series of papers he added to the knowledge of the protozoan para- 
sites of insects, especially in connection with the nosema disease of hive bees and 
the pathogenicity of the causal organism, Nosema apis, to other species of insects. 
His work in parasitology led him to study the insects affecting man, while his 
keen interest in the embryology of insects has been reflected in the work of some 
of his pupils. 

While at McGill Dr. Fantham acted as Chairman of the Lyman Bequest 
Committee. Members of the local Branch greatly benefited from his regular 
attendance at the monthly meetings ; his annual talk to the group on some aspect of 
entomology was always a source of inspiration. His sympathetic concern for the 
welfare of his students has caused us to mourn him not only as a teacher but 
also as a friend. H. A. U. MONRO. 


Mailed Saturday, December 4th, 1937. 





